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Tl1is report desc1"ibcs pa1"t of t11e research work 
co11ducted under tl1e Fri·tz laboratory P:tioject 322, entitled 
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2. Develop a practical method for the estima-
tion of bending moments in box-beam bridges 
l ' by the use of· cros9-sectional deflections •. 
To experimentally verify the proposed method,·test 
results from seventeen small·scale (]/16) Plexiglas box-beam 
,!, 
bridge mode_ls . are reported. Details -of the fabrication, i·n-
strumentation arid testing· of the model~_, .. can be found in Ref. 9. 
In.particular, it.should be noted that these seventeen Plexiglas 
n1oclQls were tested t.111dcr static ve11icular loads, using the cree11 
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1An analysis of the experimental results and a ·prt>posed ·· 
method· .fo~· ·estimating bending mome11ts are presented. · The estimated 
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.cont11 ibution of· curbs and parapets. to: the flexural stiffness of 
t11e bridge was taken in·~o account in the· analysis .. l'he-influ-
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e·nces on· the corr_elation between bending moments and cross-sec-·. 
t.ional deflections· due to curbs' p~rapets' diaphragms' size and 
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of this investigation~ it is believed that the use of measured 
deflections, along·with the geometric properties of the cross-
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section, may enable an eco11omical and accurate estimation of· 
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tl1e lateral load distribution in prestressed concrete .. _.box-beam 
bridges. 
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Bridge stt'uctures .form one· of the most important .com-
· ·ponents of mode~n. highway ·systems. 
. ·-
Over the past fifteen years, 
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many new concepts _have _been introduced in t~e area of brid{e de-_ 
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slab bridges utilizing precast, pre stressed fOncrete box. beams, 
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---spread apaI't _ --~Il.~ equally spaced, along with .a c·ast-in-place · 
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conc1"'ete slab. · The curbs. and parapets are also cast in place, 
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br~dges of this type constructed in Pennsylvania, the beams are 
qesigned according to the p1"'ovisions set forth; in the Pennsyl-
vania Department of Highways· 13ridge Division Standards ST"."9200 
through S·T-208.'13 These provisions closely parallel those 
covering the design. of' longitudinal beams as set forth ·in the 
A .A .S .H. 0. Standard Specifica1=ions for .Highway Bridges .i ... 
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Object and Scop·e 
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: t\lay bridges l1a.ve .establisl1ed tl1e fact that the actual distribu-
. tion of maximum vehicular loads: to .the beams is no·t ,in .line 
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stl'1ai11 gages ·attached :·to .tli.e s_upersf"tructure a·t selected ldca-. 
tio11s were used to evaluate t11e load: dis_tribution_.; 
I) . 
. To approac11 tl1e evaluatio11 in· a different way, .. this 
-_ invQstigution is di1"ec·ted toward ·tl)e possible 'COrrelatio11 of th.e .-
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equipme;nt than with strain gage recording. equipmen.t. ·. Equally 
' impo1~tant is the fact that the deflections are a. ~-o~_m_o_f_a_n _____ ~--
integrated response of the entire structure; while the fiber 
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strains, are-- of a more local nature, and greatly affected by 
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singularitie·s in th~ immediate v~cinity o.f the strain measure-
ment. If a fine correlation between the bending moments and 
deflections can be. found, the __ primary -use of. deflections in 
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4. TEST RESULTS . . 
. .• l 4.1 Presentation of Test Results 
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No. 
. 1 
2 
3 
lJ. 
1· 
2 
3 
4 
. - 1 
2 
3 
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28.76 32.40 0~88 28.45 
I i 
:13.18 17.01 0.88 1~.93 
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27.95 
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